1. Introduction
===============

Cerebral infarction is a common cerebrovascular disease. More than 690,000 adults suffer from this disease each year in the United States.^\[[@R1],[@R2]\]^ Cerebral infarction can lead to neurological impairment, motor weakness, speech difficulty, visual loss, dizziness, severe headache, and even death.^\[[@R3],[@R4]\]^ American Heart Association (AHA) and American Stroke Association (ASA) suggest that cerebral infarction can be treated by intravenous recombinant tissue-type plasminogen activator (rtPA), anticoagulants, fibrinolytic agents, antiplatelet agents, and other western therapies.^\[[@R3]\]^ However, any medical therapy may carry more than minimal risk and the treatment of intravenous rtPA is associated with increased rates of intracranial hemorrhage, which may be fatal.^\[[@R3]\]^

Dengzhanxixin (DZXX) injection is a preparation extracted from a Chinese herb called erigeron breviscapus, a plant mainly grows in southwest China.^\[[@R5]--[@R9]\]^ Erigeron breviscapus has been used for thousands of years in mainland China to treat ischemic cardio-cerebral vascular diseases.^\[[@R6]--[@R15]\]^ DZXX injection has been officially listed in the Chinese pharmacopoeia.^\[[@R16]\]^ It has been approved by China Food and Drug Administration (CFDA) since August 30, 2010. Its approval number is Z53021620/Z53021569. DZXX injection can be administered intravenously 20 mL to 40 mL once or twice per day, or 4 mL 2 to 3 times a day for intramuscular injection, or 6 mL to 10 mL for acupoint injection. The mechanism of this injection listed in medicine direction is that it can activate blood circulation to dissipate blood stasis and relieve pain. Therefore, DZXX injection can be applied to treat ischemic stroke, coronary heart disease, stenocardia, and other cardio-cerebral vascular diseases. The side effects of DZXX injection may include palpitation, fever chills, cutaneous pruritus, flushing, dizziness, nausea, dyspepsia, bleeding, headache, and decrease in blood pressure. The active components of DZXX injection are caffeic acid ester fraction (Caf) and scutellarin (Scu).^\[[@R13],[@R16]--[@R19]\]^ Recent pharmacological and animal experiments prove that Scu can reduce apoptosis and oxidative stress.^\[[@R20]\]^ Besides, Caf and Scu have potential therapeutic neuroprotection for cerebral infarction through astrocytes ,^\[[@R21]\]^ including regulating nitric oxide production,^\[[@R22]\]^ inhibiting hypoxia induced cytotoxicity,^\[[@R21],[@R23]\]^ and rescuing neuronal damage.^\[[@R12],[@R24],[@R25]\]^

To the best of our knowledge, no systematic review in English has been published of DZXX injection for cerebral infarction. In the recent 5 years, 1 systematic review of DZXX injection for cerebral infarction had been published in Chinese.^\[[@R26]\]^ This review concluded that DZXX injection had a good therapeutic effect for cerebral infarction. However, the evidence still remained unreliable due to the poor methodological quality of this review evaluated by Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) ^\[[@R27]\]^ and Assessment of Multiple Systematic Reviews (AMSTAR).^\[[@R28]\]^ In light of this incomplete evidence and the possibility of adverse effects, a rigorous and high-quality systematic review is still needed to provide strong evidence for DZXX injection on cerebral infarction. The aim of our review is to access the effectiveness and safety of DZXX injection for cerebral infarction.

2. Methods and analysis
=======================

As this was a systematic review and meta-analysis of previous studies, therefore, ethical approval and patient consent were not required.

2.1. Search strategy
--------------------

Because of the language limitation, we searched for relevant trials just in Chinese and English. The key words included "Dengzhan," "Dengzhan injection," "Dengzhanxixin," "Dengzhanxixin injection," "DZXX," "DZXX injection," "Deng-zhan-xi-xin," "Deng-zhan-xi-xin injection," "cerebral infarction," "stroke," "ischemic stroke," "cerebral apoplexy," and "cerebral ischemic stroke." The following databases were searched from their inception with no limitation of the publication status: Chinese Biomedical Literature Database (CBM), China National Knowledge Infrastructure (CNKI), Chinese Scientific Journal Database (VIP database), Wan-Fang Database, Cochrane Central Register of Controlled Trials, PubMed, EMBASE, and ClinicalTrials.gov.

2.2. Criteria for study inclusion in this review
------------------------------------------------

### 2.2.1. Type of studies

Only randomized controlled trials (RCTs) investigating DZXX injection for cerebral infarction in English or Chinese were eligible. There were no restrictions on publication status.

### 2.2.2. Type of participants

Patients with a clinical diagnosis of cerebral infarction and further confirmed by computed tomography (CT) or magnetic resonance imaging (MRI). The subtypes of cerebral infarction would be included as follows: atherosclerotic thrombotic cerebral infarction, cerebral embolism, and lacunar infarction. But there was no limitation on the area and the scope of infarction. The age of patients should be less than 85 years old, whereas the gender has no limitation. Besides, patients with subarachnoid hemorrhage, cerebral hemorrhage, or other hemorrhagic cerebrovascular diseases would be excluded. Moreover, patients suffered from transient ischemic attack, cerebral vascular dementias, hypertensive encephalopathy, stroke-causing tumors, or accompanied by severe heart, liver, and kidney disease would be excluded.

### 2.2.3. Type of intervention

RCTs of DZXX injection compared with placebo control, no treatment or drug therapy would be included. RCTs involving DZXX injection combined with another therapy versus this therapy alone would also be included. Trials comparing different types of DZXX injections were excluded. Besides, trials involving DZXX injection plus Chinese medicine compared with Chinese medicine would be excluded.

### 2.2.4. Type of outcomes

The primary outcome was the neurologic deficit measured by National Institutes of Health Stroke Scale (NIHSS) and Nerve Deficiency Scale (NDS). The secondary outcomes were: ① quality of life measured by Barthel Index (BI); ② response rates (proportion of patients improved): cure (neurologic deficit scores reduced rate from 91% to 100%), significantly effective (neurologic deficit scores reduced rate more from 46% to 90%), effective (neurologic deficit scores reduced rate from 18% to 46%), and ineffective (neurologic deficit scores scores reduced rate less than 18%); ③ safety: adverse drug events and reactions caused by DZXX injection during scheduled treatment and follow-up.

2.3. Study selection
--------------------

Two reviewers (JW and JZ) independently scanned the titles and abstracts of all records identified in the electronic databases. The studies that met inclusion criteria listed above were included. Any disagreements were resolved by consensus discussion between reviewers, or with a third party (YX and XL) if necessary.

2.4. Data extraction and management
-----------------------------------

A standard data extraction form was used for data collection, which including the following items: general information such as study ID, sample size, age of the participants, treatment details of the experimental and the control, outcomes; trial characteristics such as the method of randomization, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting, and other.

2.5. Quality assessment
-----------------------

Two reviewers (JW and SZ) independently evaluated the methodological quality by Cochrane Handbook for Systematic Review of Interventions, Version 5.1.0.^\[[@R29]\]^ The items included 7 parts, such as random sequence generation (selection bias), allocation concealment (selection bias), blinding of participants and personnel (performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), selective reporting (reporting bias), and other bias. Each assessment was categorized into 3 levels: low risk, unclear risk, and high risk. Then, trials would be evaluated as having high risk of bias (at least 1 item was in the high risk of bias), or unclear risk of bias (at least 1 item was in the unclear risk of bias), or low risk of bias (all the items were in the low risk of bias).

2.6. Data synthesis and analysis
--------------------------------

The RevMan V.5.3 software from the Cochrane Collaboration was applied for the data synthesis.^\[[@R29]\]^ The Higgins *I*^2^ test was used for heterogeneity prior to the meta-analysis to find out if the included studies were inconsistencies. If the *I*^2^ statistics were less than 50%, the heterogeneity could be accepted. Then, the combination of a risk ratio (RR) of each study and 95% confidence intervals (CI) with the fixed effect model was applied for the dichotomous data. Also, the combination of a mean difference (MD) of each study and 95% CI with the fixed effect model was applied for the continuous data. However, there was significant heterogeneity among the studies if the *I*^2^ statistics exceeded 50% and the random effect model would be used to pool data. For data that could not be able to do quantitative analysis, we would perform as qualitative analysis.

Subgroup analysis would be performed according to the different intervention types in experimental and control groups, outcome measures, and different measure stages during the treatment course. A sensitivity analysis was applied to assess the potential bias of individual trials on the outcome of the meta-analysis. If there were more than 10 studies included in 1 meta-analysis, the funnel plots would be used to assess the publication bias.

3. Results
==========

3.1. Study search results
-------------------------

Through electronic searching, 8488 records were identified. After removing duplicates, 1463 records were identified for screening. Approximately 130 studies potentially met the inclusion criteria, and these studies were identified for full-text screening. Finally, 23 randomized controlled trials (RCTs) were included.^\[[@R30]--[@R52]\]^ The details of study selection are shown in Fig. [1](#F1){ref-type="fig"}.

![Flow diagram for the process of selecting eligible RCTs. RCTs = randomized controlled trials.](medi-96-e7674-g001){#F1}

3.2. Characteristics of the included studies
--------------------------------------------

A total of 2291 participants in 23 trials were included and the sample sizes were ranging from 39 to 316. The age of patients ranged from 35 to 91 years. The disease course ranged from 1 hour to 15 days. DZXX injection was administered intravenously in all included studies. The doses of DZXX injection were ranging from 20 mL to 40 mL. Only 2 trials did not mention the solvent^\[[@R38],[@R42]\]^; the other 21 trials used 0.9% normal saline (NS) (150--500 mL) or 5% glucose (GS) (250--500 mL) as the solvent for DZXX injection. Patients in 22 trials received DZXX injection once a day and twice a day in 1 trial .^\[[@R52]\]^ The treatment duration ranged from 14 to 120 days.

There were no trials comparing DZXX injection with placebo or no treatment. One trial compared DZXX injection with Gegensu injection.^\[[@R34]\]^ There were 21 trials compared DZXX injection plus routine western therapy with routine western therapy alone; 1 trial compared DZXX injection plus routine western therapy and rehabilitation with routine western therapy plus rehabilitation.^\[[@R49]\]^ The routine western therapy included platelet aggregation inhibitor, anticoagulants, neuroprotective drugs, neurotrophy agents, dehydrating agents, diuretic, hypotensive drugs, hypoglycemic drugs, and lipid-lowering drugs.

The neurological deficit was measured by National Institutes of Health Stroke Scale (NIHSS) in 6 trials ^\[[@R32],[@R38],[@R39],[@R43],[@R48],[@R51]\]^ and measured by the Nerve Deficiency Scale (NDS) in 6 trials.^\[[@R30],[@R33],[@R36],[@R44],[@R47],[@R49]\]^ The quality of life was measured by the Barthel Index (BI) in 4 trials,^\[[@R35],[@R38],[@R49],[@R51]\]^ and 18 trials evaluated response rates after treatment.^\[[@R30],[@R31],[@R33],[@R34],[@R36],[@R37],[@R40]--[@R47],[@R49]--[@R52]\]^ In addition, 3 trials reported the adverse events during treatment.^\[[@R31],[@R36],[@R43]\]^

The details of study characteristics are summarized in Table [1](#T1){ref-type="table"}.

###### 

Characteristics of included studies.
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3.3. Quality assessment of the included trials
----------------------------------------------

All the included trials mentioned randomization, but only 7 trials described the method of randomization,^\[[@R32],[@R33],[@R39],[@R41],[@R43],[@R46],[@R51]\]^ including random number table ^\[[@R32],[@R39],[@R41],[@R43],[@R46],[@R51]\]^ and simple randomization.^\[[@R33]\]^ Only 2 trials mentioned allocation concealment of envelopes and cards.^\[[@R31],[@R32]\]^ There was no information relating to the blind method. Only 2 trials reported relevant information regarding follow-up.^\[[@R38],[@R52]\]^ There were no trials reporting any dropout rate, or performing intention-to-treat analysis. Therefore, all the trials were evaluated as having the high risk of bias (Fig. [2](#F2){ref-type="fig"}).

![(A) Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies. (B) Risk of bias summary: review authors' judgements about each risk of bias item for each included study.](medi-96-e7674-g003){#F2}

3.4. Outcomes of interventions
------------------------------

### 3.4.1. Primary outcomes

#### 3.4.1.1. Neurologic deficit---National Institutes of Health Stroke Scale (NIHSS)

Six trials measured neurologic deficit by the National Institutes of Health Stroke Scale (NIHSS).^\[[@R32],[@R38],[@R39],[@R43],[@R48],[@R51]\]^ All these 6 trials compared DZXX injection plus routine western therapy with routine western therapy alone. However, there was significant heterogeneity among these 6 trials (*I*^2^ = 75%). Then, the random effect model was used to pool data. It showed that DZXX injection plus routine western therapy was better than routine western therapy alone for reducing neurologic deficit (MD --2.71, 95% CI --3.89 to --1.53, *P* \< .00001) (Fig. [3](#F3){ref-type="fig"}).

![Forest plot of the effect of DZXX injection plus routine western therapy versus routine western therapy on NIHSS using the random model. DZXX = Dengzhanxixin, NIHSS = National Institutes of Health Stroke Scale.](medi-96-e7674-g004){#F3}

In addition, through sensitivity analysis, we found out that the patients in 1 trial ^\[[@R38]\]^ were all much more serious than patients in the other 5 trials.^\[[@R32],[@R39],[@R43],[@R48],[@R51]\]^ In this trial,^\[[@R38]\]^ the scores of NIHSS in both experimental and control groups were much higher than the scores in the other trials before and after treatment, which may lead to heterogeneity. Hence, another meta-analysis was performed among the other 5 trials,^\[[@R32],[@R39],[@R43],[@R48],[@R51]\]^ which indicated that DZXX injection plus routine western therapy was better than routine western therapy alone for reducing neurologic deficit (MD --2.11, 95% CI --2.73 to --1.48, *P* \< .00001, *I*^2^ = 0%) (Fig. [4](#F4){ref-type="fig"}).

![Forest plot of the effect of DZXX injection plus routine western therapy versus routine western therapy on NIHSS using the fixed model. DZXX = Dengzhanxixin, NIHSS = National Institutes of Health Stroke Scale.](medi-96-e7674-g005){#F4}

#### 3.4.1.2. Neurologic deficit---Nerve Deficiency Scale (NDS)

Six trials measured neurologic deficit by the Nerve Deficiency Scale.^\[[@R30],[@R33],[@R36],[@R44],[@R47],[@R49]\]^

Five trials showed that DZXX injection plus routine western therapy was better than routine western therapy alone for reducing neurologic deficit (MD --2.86, 95% CI --3.87 to --1.86, *P* \< .00001, *I*^2^ = 31%)^\[[@R30],[@R33],[@R36],[@R44],[@R47]\]^ (Fig. [5](#F5){ref-type="fig"}).

![Forest plot of the effect of DZXX injection plus routine western therapy versus routine western therapy on NDS using the fixed model. DZXX = Dengzhanxixin, NDS = Nerve Deficiency Scale.](medi-96-e7674-g006){#F5}

One trial indicated the effect of DZXX injection plus routine western therapy and rehabilitation was much better than routine western therapy plus rehabilitation for reducing neurologic deficit (MD --5.00, 95% CI --7.20 to --2.80, *P* \< .00001).^\[[@R49]\]^

### 3.4.2. Secondary outcomes

#### 3.4.2.1. Quality of life---Barthel Index (BI)

There were 4 trials investigating the quality of life by the Barthel Index (BI).^\[[@R35],[@R38],[@R49],[@R51]\]^

Three trials showed that DZXX injection plus routine western therapy was better than routine western therapy alone for improving life quality (MD 9.48, 95% CI 8.34--10.63, *P* \< .00001, *I*^2^ = 2%) ^\[[@R35],[@R38],[@R51]\]^ (Fig. [6](#F6){ref-type="fig"}).

![Forest plot of the effect of DZXX injection plus routine western therapy versus routine western therapy on BI using the fixed model. BI = Barthel index, DZXX = Dengzhanxixin.](medi-96-e7674-g007){#F6}

One trial showed that the effect of DZXX injection plus routine western therapy and rehabilitation was better than routine western therapy plus rehabilitation for improving quality of life (MD 11.00, 95% CI 4.46--17.54, *P* = .0010).^\[[@R49]\]^

#### 3.4.2.2. Response rates

Eighteen trialsincluding 1960 participants evaluated response rates (divided into 5 grades from deterioration or unchanged to cure), and we converted these outcomes to dichotomous data.^\[[@R30],[@R31],[@R33],[@R34],[@R36],[@R37],[@R40]--[@R47],[@R49]--[@R52]\]^

Sixteen trials showed a statistically significant benefit compared DZXX injection plus routine western therapy with routine western therapy alone for improving response rates (RR 1.20, 95% CI 1.15--1.25, *P* \< .00001, *I*^2^ = 0%)^\[[@R30],[@R31],[@R33],[@R36],[@R37],[@R40]--[@R47],[@R50]--[@R52]\]^ (Fig. [7](#F7){ref-type="fig"}).

![Forest plot of the effect of DZXX injection plus routine western therapy versus routine western therapy on response rates using the fixed model. DZXX = Dengzhanxixin.](medi-96-e7674-g008){#F7}

One trial showed that DZXX injection was better than Gegensu injection for improving response rates (RR 1.49, 95% CI 1.24--1.79, *P* \< .0001).^\[[@R34]\]^

However, DZXX injection plus routine western therapy and rehabilitation showed no difference for improving response rates compared with routine western therapy plus rehabilitation (RR 1.06, 95% CI 0.87--1.28, *P* = .58).^\[[@R49]\]^

#### 3.4.2.3. Safety

One trial reported that 3 participants in the DZXX injection group and 4 participants in the control group had adverse drug reactions (ADR) of skin purpura,^\[[@R36]\]^ which disappeared after all the treatment withdrawal. In addition, all the participants had adverse drug events (ADE) of fibrinogen decrease in both experimental and control groups. But no more details had been mentioned about these ADE in this trial.

One trial reported that in both experimental and control groups, 4 participants had alanine transaminase (ALT) increase during the treatment duration.^\[[@R43]\]^ However, as this trial did not mention any other details, we regarded this as ADE.

One trial reported that 5 patients in the experimental group appeared ADR of face flushing; 8 patients appeared ADR of nausea and dyspepsia.^\[[@R31]\]^ All these symptoms disappeared after slowing the infusion speed. In the control group, 6 participants also had ADR of dyspepsia, rash and dizziness; 3 patients had ADR of dizziness and nausea. All these symptoms disappeared after the treatment duration without any other treatment.

The other 20 trials did not mention any ADE/ADR. None of serious ADE/ADR was reported in the 23 trials.

3.5. Publication bias
---------------------

There were 18 trials evaluating response rates in 1 meta-analysis, which were applied to a funnel plot. The funnel plot was not symmetric, which indicated reporting bias existed. In these 18 trials, most of them had small samples and none of them reported sample size estimation methods. In addition, all the trials were published in Chinese. The detail of funnel plot of different comparisons evaluating response rates is showed in Fig. [8](#F8){ref-type="fig"}.

![Funnel plot of different comparisons evaluated response rates.](medi-96-e7674-g009){#F8}

4. Discussion
=============

The role of Traditional Chinese Medicine (TCM) in health care and disease control is being increasingly recognized, including Traditional Chinese Medicine injections (TCM injections).^\[[@R53]\]^ Most of TCM injections are the preparations extracted from different Chinese herbs, except that a few are extracted from animals. They have been wildly used in mainland China to manage different diseases and have become one of the characteristics of modern Chinese clinical practice. DZXX injection is one of TCM injections used widely to treat cardio-cerebral vascular diseases in both western and TCM hospitals in mainland China. However, due to the adverse drug reactions (ADR) caused by different TCM injections,^\[[@R54],[@R55]\]^ the safety management of TCM injections is becoming increasingly important.^\[[@R51]\]^ In recent years, China Food and Drug Administration advocated active drug surveillance on TCM injections, which has made remarkable achievements.^\[[@R53]\]^ DZXX injection has been approved for using in clinic for nearly 6 years. Although the previous study in Chinese had assessed DZXX injection for cerebral infarction, their evidence was too weak to draw any definitive conclusion.^\[[@R26]\]^ According to the meta-analysis of this review, we will provide the latest investigation of the effectiveness and safety of DZXX injection for cerebral infarction.

4.1. Summary of therapy effectiveness
-------------------------------------

With evaluating the reduction of neurologic deficit using National Institutes of Health Stroke Scale (NIHSS) or Nerve Deficiency Scale (NDS), some potential positive therapeutic effects of DZXX injection could be found. But all the 12 trials did this measurement no more than 30 days. Pre-study suggested that the neurologic deficit would recover quickly in the first 90 days after the onset of stroke and the best time to measure the neurologic deficit was 3 months after stroke onset.^\[[@R57]\]^ However, none of the included trials measured neurologic deficit 3 months after the symptom onset. Therefore, the evidence on the effectiveness of DZXX injection in reducing neurologic deficit was indefinite. Future studies should attach more importance to the long-term effect of DZXX injection for cerebral infraction.

Meta-analysis of the quality of life indicated that DZXX injection had an effect for cerebral infraction in improving life quality. But as only 4 trials did this measurement in this review, the evidence of this benefit may be insufficient. Therefore, further studies should attach importance to patients' quality of life.

After evaluating the improvement of response rates using the percentage of neurological deficit scores reduced rate, DZXX injection may have some therapeutic value for improving response rates, which was consistent with the conclusions of another trial.^\[[@R26]\]^ Another preparation called Dengzhanhua injection (DZH) is also extracted from erigeron breviscapus. A cochrane systematic review of DZH showed that it was effective for acute cerebral infarction in improving response rates.^\[[@R58]\]^ However, due to the high risks of bias of the included trials, the evidence may be insufficient. In addition, although the response rates were measured according to the percentage of neurological deficit scores reduced rate, not all the trials provided the exact scores and reduced rate. Therefore, we were not sure whether their measuring procedures were objective or not. Moreover, researchers and participants might have been aware of the therapeutic interventions as most trials did not describe the allocation concealment and blind method. Those would also bring some other potential bias.

However, in this review, we were not able to obtain evidence of whether DZXX injection could reduce the death and disability rates or not. Cerebral infarction was one of the leading causes of death over the world.^\[[@R2]--[@R4]\]^ American Heart Association (AHA) and American Stroke Association (ASA) suggested that the death and disability should be an important outcome measure for cerebral infarction.^\[[@R56]\]^ However, none of the trials applied this outcome measure. In addition, most studies were prone to reporting positive results without mentioning any negative results such as death and disability. Therefore, future researches should pay more attention to evaluate the effect of DZXX injection for cerebral infarction in reducing death and disability rates. Also, TCM researchers should report all results without avoiding negative results.

Based on the meta-analysis, we suggested that DZXX injection might have potential therapeutic effects for reducing neurologic deficit, improving the quality of life and response rates. But large-scale and high-quality clinical trials were still needed to provide more strong evidence.

4.2. Summary of therapy safety
------------------------------

In this systematic review, several adverse drug events (ADE) were reported, including decrease of fibrinogen and increase of alanine transaminase (ALT). There also appeared several adverse drug reactions (ADR), including face flushing, nausea, dyspepsia, rash, dizziness, and skin purpura. They were all slight symptoms and disappeared after treatment withdrawal, or after slowing the infusion speed, or without any other treatment. All the ADR had already been listed on the medication direction of DZXX injection. No serious ADE/ADR was mentioned. However, due to the high risks of bias of these trials, we could not draw any definitive conclusion about the exact safety. What\'s more, as only 2 trials mentioned the relevant information of follow-up, the long-term safety of DZXX injection remained uncertain.

4.3. Summary of methodological quality
--------------------------------------

Seven trials described the method of random sequence generation, but no trials provided the details of the randomization procedures. Also, only 2 trials performed allocation concealment. These may lead to selection bias. There was no information relating to the method of blinding, which may lead to performance and detection bias. Moreover, the information of sample size calculation, dropouts account, and intention-to-treat analysis were also unclear. Inadequate reporting of these items may lead to other bias. In addition, all the trials were published in China, which may lead to publication bias. Therefore, these risks of bias may impact the evidence to some extent.

4.4. Limitations
----------------

First, because of the language barrier, we only searched databases in Chinese and English; Korean and Japanese databases were not covered. Thus, some relevant clinical trials may be missed, which may influence the final conclusion. In addition, we did not contact with pharmaceutical factories to search relevant gray literatures to broaden our searching. Thus, some relevant studies may be lost. Second, although we had tried our best to contact with the first or corresponding authors to obtain more detailed information, a lot of missing information still remained unclear. This may impact our judgment of the methodological quality and brought some potential bias. Third, all the included trials were conducted in China, and most of them had selection, performance, detection, and other bias. These high risks of bias may influence our conclusions. Finally, as only 2 trials mentioned follow-up, the long-term effectiveness, and safety of DZXX injection still remained unobtainable.

5. Conclusion
=============

According to the meta-analysis of this systematic review, DZXX injection as a complementary therapy may have some potential therapeutic effect for reducing the neurologic deficit, improving patients' quality of life and response rates. In addition, DZXX injection may be safe for cerebral infarction. But due to the high risk of bias of included trials, we cannot draw any definite conclusions. Higher methodological quality trials are still needed in further clinical research. If the positive effects and safety of DZXX injection can be firmly convinced, it will provide valuable implications for clinical practice.
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